consistent with CF being an exocrine disorder. Despite extensive research effort, the basic defect in CF remains unidentified. Therefore, the metabolic abnormalities on which the biochemical studies are based are probably secondary or tertiary consequences of the primary defect, making it difficult to proceed from the phenotype observed in CF patients and their cells to the gene defect.
The simple autosomal recessive mode of inheritance of cystic fibrosis and extensive analysis of first cousin marriages (2) suggested that cystic fibrosis might be the result of defects in a single gene. Genetic analysis by linkage with restriction fragment length polymorphisms (RFLP's) (3) seemed feasible with random polymorphic DNA probes and a relatively small number of nuclear families containing two or more affected children. Supporting this idea, a close linkage has been detected between CF and PON (4-6), a genetic determinant for serum paraoxonase activity (7). The PON locus, however, unlike DNA polymorphisms, does not lead directly to simple chromosome localization (4). Since the availability of a DNA marker closely linked to CF would be extremely useful for the molecular genetic analysis of the disease, we and others (8) have, over the past few years, examined a large number of RFLP markers. While these studies did not result in the discovery of linkage to CF, it is estimated that about 40 percent of the human genome has been excluded as being the site of the CF gene.
The chance of finding linkage depends on the number of probes tested and the degree of their polymorphism as well as the number and structure of families available. In order to facilitate such analyses of linkage, we isolated more than 200 new RFLP DNA markers with polymorphism information content (PIC) values (a measure of the degree of polymorphism) (3) of at least 0.3 (9) . When applied to CF families as described here, we found that one of these is linked to the CF locus.
This DNA marker, provisionally designated as DOCRI-917, is defined by a human genomic fragment clone isolated from a Hae III-Alu I partial digest library in the lambda vector charon 4A (10). The recombinant phage, Lam4-917, contains about 18 kilobases (kb) of human DNA, which as expected from the method of isolation (11) contains no detectable repetitive sequences. It is one of 330 single-copy clones that were found to reveal RFLP's from a total of 1025 single-copy clones that have been isolated and tested for polymorphism in human DNA's digested with the enzymes Hind III and Hinc II (9, 12).
The restriction map of Lam4-917, as determined by the cos-oligonucleotide method (13) and by standard restriction analysis of subcloned Eco RI fragments, is shown in Fig. 1 Fig. 2, left) . The frequencies for Al and A2 are 0.71 and 0.29, respectively, in a sample of 40 unrelated Caucasian individuals. These frequencies do not differ significantly from the frequencies of 0.73 (Al) and 0.27 (A2) found among 76 Caucasian parents of the CF families examined in this study. Family analysis of the Hinc II RFLP (Fig. 2, right) The CF families in our study were two-generation families, each with both parents living and two or more affected children. The majority of the families were identified through the cooperation of the Canadian Cystic Fibrosis Foundation and of several CF clinics in Canada. These pedigrees, the diagnosis of CF patients, and the procedures for blood sample collection from participating individuals have been described (15) . Additional CF families used in our study were obtained from the Human Genetic Mutant Cell Repository in Camden, New Jersey. DNA samples were prepared either directly from peripheral blood samples (16) or from lymphoblast cultures derived from individual members of each family (17) .
To investigate the linkage relationship between DOCRI-917 and CF, we examined samples from a total of 43 CF families for the inheritance pattern of the two RFLP's detectable with the Lam4-917 probe. Thirty-nine of them were informative for the analysis in that one or both of the parents in these families were heterozygous for either the Hind III or the Hinc II RFLP, or both. The calculation of the maximum likelihood and recombination fraction (0) between the test marker and CF was performed by lod score analysis (18) with the LIPED computer program (19) ( Table 1) 
